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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
manufacturing apparatus in which a residual gas inside a 
chamber is evacuated and which prevents a deposit 
from being stuck inside the chamber by a method 
wherein, after a chemical reaction, a high-temperature 
purge gas is supplied into the chamber by a gas supply 
means and the residual gas is evacuated. 
SOLUTION: A process gas is supplied from a process- 
gas supply part 12, and the surface of a wafer 18 is 
etched by a plasma which is generated by applying a 
high-frequency voltage to electrodes 14. After that, the 
supply of the process gas is stopped. Then, heated hot 
N, gas Is supplied into a chamber 1 1 froni a purge-gas 
supply part 13 so as to be evacuated. Thereby, a 

secondary product or a residual gas which is generated during a process and which remains 
inside the chamber is not stuck to a sidewall as a deposit, but it can be discharged to the 
outside from an exhaust system. 
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♦ NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by 'the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.* * * ♦ shows the word which can not be translated; 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the semiconductor fabrication machines and equipment which process the wafer front face 
concerned by supplying reactant gas in a chamber and carrying out the chemical reaction of the reactant 
gas concerned to the front face of the wafer conveyed in the above-mentioned chamber A gas heating 
means to heat the purge gas for sweeping away the residual gas which remained in the above-mentioned 
chamber after the above-mentioned chemical reaction, and to generate hot purge gas, It has a gas supply 
means to supply the above-mentioned hot purge gas in the above-mentioned chamber. Semiconductor 
fabrication machines and equipment characterized by discharging the residue and the above-mentioned 
residual gas in the above-mentioned chamber by supplying the above-mentioned hot purge gas with the 
above-mentioned gas supply means after the above-mentioned chemical reaction and in the above- 
mentioned chamber, and exhausting. 

[Claim 2] The above-mentioned chambers are semiconductor fabrication machines and equipment 
according to claim 1 characterized by having a plasma generating means to impress high-frequency 
voltage to inter-electrode [ of the pair prepared in the chamber concerned ], to excite the above- 
mentioned reactant gas, and to generate the plasma, 

[Claim 3] The above-mentioned hot purge gas is semiconductor fabrication machines and equipment 
according to claim 1 characterized by becoming with nitrogen gas. 

[Claim 4] The above-mentioned hot purge gas is semiconductor fabrication machines and equipment 
according to claim 1 characterized by becoming with the above-mentioned reactant gas. 
[Claim 5] The above-mentioned gas supply means are semiconductor fabrication machines and 
equipment according to claim 1 characterized by becoming by the 2nd bulb which controls the supply of 
the above-mentioned reactant gas by which control of flow was carried out through the quantity-of-gas- 
flow control section which controls the flow rate of the above-mentioned reactant gas which passed the 
1st bulb which controls supply of the above-mentioned reactant gas, and the 1st bulb concerned, and the 
quantity-of-gas-flow control section concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ■ 

[Table of Contents] This invention is explained in order of the following. 
The technical field Prior art to which invention belongs ( drawing 4 ) 
Object of the Invention ( drawing 4 ) 

The gestalt of implementation of The means for solving a technical problem invention ( drawing 1 - 
drawing 3 ) 

Effect of the invention [0002] 

[Field of the Invention] This invention is applied to the etching system of the reduced pressure mold in 
manufacture of a semiconductor device, concerning semiconductor fabrication machines and equipment, 
and is suitable. 

[0003] . , . 

[Description of the Prior Art] As conventionally shown in dravying 4 , in an etching system 1, the disc- 
like electrode 3 of two sheets which countered so that fixed space might be formed in a chamber 2 is 
formed, low-pressure process gas is introduced into this space, and the plasma is generated by 
impressing the high-frequency voltage from the RF electrode 4 to an electrode 3. Thereby, an etching 
system 1 etches the front face of the wafer 5 therefore laid by the generated plasma on the electrode 3, 
finally exhausts process gas, and is line intermediary ♦♦** about processing. 
[0004] By the way, the cause and intermediary **** which it adheres [****] to a deposit and an 
intermediary side attachment wall, and generate dust when the by-product and gas which were generated 
during process processing remain in a chamber 2 in this kind of etching system 1 . Then, it is N2 in order 
to heat the side attachment wall of a chamber 2 at a heater in order to make it not generate the dust by 
these causes, to make it a deposit not adhere or to sweep away the residue in a chamber 2. Gas (nitrogen) 
is supplied and the etching system which discharges a by-product and residual gas outside and purified 
them is used. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, it sets to the etching system 1 of this 
configuration, and is process gas and N2. The problem that a********** by-product and residual gas 
adhere to a deposit and an intermediary side attachment wall in a chamber 2, this exfoliates, and dust is 
generated by cooling the conveyance arm (not shown) and the disc-like electrode 3 which convey the 
side attachment wall inside a chamber 2 and a wafer 5 in case gas is supplied in a chamber 2 is *♦♦***. 
[0006] Moreover, the problem that gas ****♦*♦♦♦**♦ in piping for supplying these process gas to a 
chamber 2, and process gas stops easily being able to flow in a chamber 2 in an etching system 1 when a 
liquefied gas or corrosive gas is being used is ♦*♦♦**. 

[0007] Moreover, the problem that a deposit must adhere, must clean the dust which these deposits 
exfoliated and generated for every fixed period, therefore the yield of a product falls into the inlet-port 
section of exhaust air or an exhaust pipe in an etching system i is *♦♦♦**. 
[0008] This invention was made in consideration of the above point, and tends to propose the 
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semiconductor fabrication machines and equipment which may improve the yield of a product wdth a 

simple configuration. 

[0009] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. In the 
semiconductor fabrication machines and equipment which process the wafer front face concerned by 
supplying reactant gas in a chamber and carrying out the chemical reaction of the reactant gas concerned 
to the front face of the wafer conveyed in the above-mentioned chamber A gas heating means to heat the 
purge gas for sweeping away the residual gas which remained in the chamber after a chemical reaction, 
and to generate hot purge gas, It has a gas supply means to supply hot purge gas in a chamber, and the 
residue and residual gas in a chamber are discharged by supplying hot purge gas with a gas supply 
means after a chemical reaction and in a chamber, and exhausting. In semiconductor fabrication 
machines and equipment, by supplying and exhausting hot purge gas in the chamber after a chemical 
reaction, an object and residual gas can be discharged and it can prevent that a deposit adheres in a 
chamber. 
[0010] 

[Embodiment of the Invention] About a drawing, one example of this invention is explained in full 
detail below. 

[001 1] In drawing 1 , the whole etching system 10 configuration by this invention is shown. This 
etching system 10 is N2 heated in the chamber 11, and the process gas feed zone 12 which supplies the 
process gas as reactant gas in a chamber 1 1 and a chamber 1 1 . Gas (Hereafter) this ~ hot N2 gas ~ 
calling - the plasma generating means which consists of an RF power source 15 for impressing high- 
frequency voltage to the disc-like electrode 14 and disc-like electrode 14 of two sheets which were 
countered and prepared so that fixed space might be formed in the purge gas feed zone 13 as a gas 
supply means to supply, and a chamber 1 1 — It consists of the terminal point judging sections 16 which 
judge the terminal point of etching. 

[0012] Moreover, one side is connected to an electrode 14 through a capacitor 32, and, as for the RF 
power source 15, another side is grounded. Furthermore, the terminal point judging section 16 is made 
as [judge / change the luminous intensity reflected in the wafer 18 in a chamber 1 1 to a voltage signal, 
and / the terminal point of etching ]. 

[0013] The process gas feed zone 12 is C12 here. Gas and CF4 Gas and BC13 Gas is sent out to the 
massflow controllers 20, 21, and 22 for control of flow (this is hereafter called MFC) through the Ayr 
operation bulbs (this is hereafter called AOV) 17, 18, and 19, and the process gas by which control of 
flow was carried out by this MFC 20, 21, and 22 is sent out to the final bulb 26 through AOV 23, 24, 
and 25. 

[0014] Moreover, the purge gas feed zone 13 is N2 of ordinary temperature. N2 by which sent out gas to 
MFC28 through AOV27, and control of flow was carried out by this MFC28 Gas is heated by the heat 
rise system 30 as a gas heating means by control of the heater control system 29, and it is hot N2. It 
sends out to the final bulb 26 through AOV3 1 as gas. 

[0015] In this etching system 10, three kinds of process gas supplied from the process gas feed zone 12 
is supplied in a chamber 1 1 through the final bulb 26, the high-frequency voltage from the RF power 
source 15 is impressed to one side of the disc-like electrode 14 of two sheets, the plasma is generated, 
and the front face of a wafer 1 8 is etched. 

[0016] An etching system 10 is the purge gas feed zone 13 to hot N2 after that. When gas is supplied in 
a chamber 1 1 and carries out vacuum suction through the final bulb 26, it is made as [ discharge / from 
an external pumping system (not shown) / it / through the exhaust air bulb 33 ], without making the by- 
product and residual gas which were generated during ♦♦*♦♦♦♦♦♦♦ process processing in the chamber 
1 1 adhere to the side attachment wall of a chamber 1 1 , 

[0017] the procedure RT 1 shown in drawing 2 by the etching system 10 in the above configuration — 
therefore, a wafer 1 8 is etched. That is, an etching system 10 moves from the initiation step of RTl to 
the close intermediary step SP 1. In a step SP 1, an etching system 10 conveys a wafer 1 8 in a chamber 
1 1 first. Next, in a step SP 2, an etching system 10 opens and carries out vacuum suction of the bulb of 
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the exhaust air bulb 33 based on the timing chart of drawing 3 , and it moves from it to a step SP 3. 
[0018] In a step SP 3, an etching system 10 opens the bulb of AOV 17-19 based on the timing chart of 
drawing 3 , and it is C12. Gas and CF4 Gas aiid BC13 Gas is sent out to MFC 20-22, and the flow rate of 
three kinds of process gas is controlled by MFC 20-22, and it sends out to AOV 23-25. AOV 23-25 
opens each bulb based on the timing chart of drawings , and sends out three kinds of process gas to the 
final bulb 26. The final bulb 26 supplies three kinds of process gas in a chamber 1 1 by opening a bulb 
hagfiH on the timing chart of drawing 3 . 

[0019] Then, in a step SP 4, an etching system 10 impresses high-frequency voltage to the electrode 14 
prepared in the chamber 1 1, and it moves from it to a.step SP 5. Therefore in a step SP 5, an etching 
system 10 etches the front face of a wafer 18 into the plasma therefore generated in impression of high- 
frequency voltage. And in a step SP 6, by shutting the bulb of AOV 17-19 based on the timing chart of 
drawing 3 , and shutting the bulb, of AOV 23-25 after the about 1 second, as an etching system 10 does 
not accumulate gas within gas supply, it suspends supply of the process gas into a chamber 11. 
However, some by-products which contacted the side attachment wall of a chamber 1 1 at this time have 
the residual gas which deposits and stagnates in a chamber 1 1 by halt of process gas supply. 
[0020] Then, after an etching system 10 shuts the bulb of AOV 23-25 in a step SP 7 based on the timing 
chart of drawing 3 , the bulb of AOV27 is opened immediately, and it is N2. N2 which sends out gas to 
MFC28 and by which the flow rate was controlled by MFC28 Gas is heated by the heat rise system 30, 
and it is hot N2. It sends out to AOV3 1 as gas. A0V3 1 opens a bulb based on the timing chart of 
drawing 3 , minds the final bulb 26, and is hot N2 in a chamber 1 1. Gas is supplied. An etching system 
10 prevents after this that shut the bulb of AOV31 about 1 second later than the timing which shuts the 
bulb of AOy27, and gas collects within gas supply. That is, at an etching system 10, it is hot N2 in a 
chamber 1 1. By supplying gas, it prevents making the by-product generated during process processing, 
and residual gas adhere to the side attachment wall in a chamber 11. 

[0021] In a step SP 8, after an etching system 10 shuts the bulb of the final bulb 26 based on the timing 
chart of drawing 3 , carries out vacuum suction of the hot N2 gas in a chamber 1 1 and discharges a by- 
product and residual gas from a pumping system, it shuts the exhaust air bulb 33 and it moves from it to 
a step SP 9. Finally, in a step SP 9, an etching system 10 pays out the wafer 18 after etching, and ends 
the procedure RT 1 to a step SP 10. 

[0022] According to the above configuration, an etching system 10 Supply process gas from the process 
gas feed zone 1 2, and after etching the fi-ont face of a wafer 1 8 with the plasma generated by impressing 
high-frequency voltage to an electrode 14, supply of process gas is suspended. Hot N2 heated fi-om the 
purge gas feed zone 13 By supplying gas in a chamber 1 1 and carrying out vacuum suction It can 
discharge outside from a pumping system, without being generated during process processing and 
making it adhere to a side attachment wall by using a ***♦**♦*♦♦ by-product and residual gas as a 
deposit in a chamber 1 1 . 

[0023] Moreover, by forming AOV 17-19, 23-25, and AOV 27 and 31, as it reaches MFC20-22 and 
inserts before and after 28, and having shifted the timing which a bulb opens and closes, an etching 
system 10 can prevent that gas ♦♦***♦*♦♦♦♦♦ within gas supply, and can supply gas in a chamber 1 1 
smoothly. 

' [0024] Moreover, at an etching system 1, it is hot N2. When gas is supplied in a chamber 1 1 and carries 
out vacuum suction, it can prevent that a deposit adheres in the inlet-port section of exhaust air, or an 
exhaust pipe, and generating of the dust by exfoliation of a deposit can be prevented. In this way, an 
etching system 10 can raise the yield of a product, without generating dust in an etching process, 
[0025] In addition, it is hot N2 as purge gas supplied to a chamber 1 1 in an above-mentioned example. 
Although the case where gas was used was described, you may make it this invention use inert gas and 
dried airs, such as not only this but Ar. Also in this case, the same effectiveness as an above-mentioned 
example can be acquired. 

[0026] Moreover, it is hot N2 as purge gas supplied to a chamber 1 1 in an above-mentioned example. 
Although the case where gas was used was described, this invention is not only this but hot N2. You 
may make it supply in a chamber 1 1 as hot process gas which heated process gas instead of gas. 
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[0027] It is C12 as process gas supplied in a chamber 1 1 in a further above-mentioned example. Gas. 
CF4 gas, and BC13 Although the case where gas was used was descnbed, you may make it this 
invention use not only this but other various process gas, j u ♦ xio a itv,«„„i, 

[00281 It sets in the further above-mentioned example, and they are process gas and hot N2. Although 
the case where gas was supplied in a chamber 1 1 for common piping was described, this invention is not 
only this but process gas, and hot N2. You may make it supply gas in a chamber 1 1 using piping 
prepared in according to, respectively. ,. , ju^xtt 

[00291 It sets in the further above-mentioned example, and is the process gas and hot N2 of a chamber 
1 1 from the upper part. Although the case where gas was supplied was described, this invention prepares 
two or moK charging lines in the location of the arbitration of not only this but the chamber 1 1 , and they 
are process gas and hot N2. You may make it supply gas. Thereby, an etching system 10 can purge a by- 
product and residual gas still more efficiently. _ . 
rOO301 It sets in the further above-mentioned example, and is process gas and N2. Although the case 
where attained to the control of flow of gas massflow controller (MFC) 20-22. and 28 was used was 
described, you may make it this invention use other various flow rate control means, such as not only 

this but a needle valve. c u f^«»,i 

[00311 although the etching system 10 of this invention was described in the further above-mentioned 
example about the case of the etching system of single wafer processing which processes one wafer at a 
time within a chamber 1 1 - this invention not only this - at once - many - you may apply to the 
etching system ofthe batch type which can process several wafers. 

[0032] Although the case where process gas was exhausted from a chamber 1 1 was described, you may 
make it exhaust this invention in a further above-mentioned example fi-om the load lock unload lock 
chamber (not shown) prepared in the chamber [ not only this but ] 1 1 order, or either. 
[00331 Although the case where the etching system 10 which high-frequency voltage is impressed 
[ etching system ] to an electrode 14, and generates the plasma was used was described, you may make 
it apply this invention to the microwave plasma etching system made to generate the plasma not only 
using this but using microwave, and the helicon wave plasma etching system made to generate the 
plasma using a helicon wave in a further above-mentioned example. j • u 

[0034] Although the case where this invention was applied to an etehing system 10 was descnbed m the 
further above-mentioned example, this invention is not only this but an ashing device, and CVD 
(chemical vapor deposition). It is suitable even if it applies to equipment. 

[Effect ofthe Invention] In the semiconductor fabrication machines and equipment which process the 
wafer front face concerned as mentioned above by supplying reactant gas in a chamber and carrying out 
the chemical reaction ofthe reactant gas concerned to the front face ofthe wafer conveyed in the above- 
mentioned chamber according to this invention A gas heating means to heat the purge gas for sweeping 
away the residual gas which remained in the chamber after a chemical reaction, and to generate hot 
purge gas. It has a gas supply means to supply hot purge gas in a chamber. After a chemical reaction. 
While being able to discharge the residue and residual gas in a chamber by supplying hot purge gas with 
a gas supply means in a chamber, and exhausting, it can prevent that a deposit adheres in a chamber and 
the semiconductor fabrication machines and equipment which may improve the yield of a product in this 
way can be realized. 
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i-^igcojijuy^^m^^x. CI2 CF4 ;^xr 

tXBC I3 ;jyxS:MF 020 — 2 2tCiliait. MFC 2 

0 — 2 2X3mmcora^X:^^XCOifii^mmLX AO 
V2 3 — 2 5t3}^£fi-r^o AOV23 — 2 5{i. 03^7) 

^^>f Syi?^f-^-htcS-::^v^T#^NVP:7'^^#. 3«« 

c?)ru-bX75^'xS:7r'^'f;^^^VP7'2 6(CiMffi'ri>o 7 

^f^^yys'i ip^tcfft^^-r^o 
[0019] ^v^TXx^yTSP4tci>i^-c. x^yf-y- 

^'•^aiofi:. ^^y)^\ \ n\zm^^M'znMi\A\;z 

-mW&n& ^ 91 Jd L T X 7" ^y 7° S P 5 ^ . x^vr 
^V3{z^\-^X^ x^yf^y^-^ai 0(±. BJWIiS«Ec^ 
epM:: ct L/^c r 7 X^tc ct ^xy M 8 

m^^v^y^^h. >etTXT-^yrsP6t;i*>v>T. 
x^yf-y^'^ai ofi. 03c7)^>f ^y^'^A^-btcS 
-::5'v^TAOVl 7 — 1 9c7)7SVl/7"$:M^. ^<r)m\Wik 
A O V 2 3 - 2 5 cJOv' NVl^y Srffl*^ i: J: 0 

cnru^XiiX(7^\m^'»!tth. bZibtK Z(^t^ 
f-^y^N'l lc7)fflStc^«!lit/^M'MJl4l«i:#^'^«aL. 
tfzri:y-^x:^^ximcoi¥±ifZi. Kii-^ry^^ 1 1 i^i-ji 
WMi-^mm:^x^^hh. 

[0020] ^j:'CXT'^yrsP7(cfcv^T. x^y^y 

AOV2 3 — 2 5WSVI^7"2rK^7'cf^^::^CAOV2 7 
<^)^<;iy^^m\^^X^2 ;5'^S:MFC28tcMtiJU. MF 

c2 8T«*<^$iJffli§n/::N2 ^•xsrh-hr^yrs/x 

Ti^3 0rJn^L. Tt^^ybN^ 7^'XhtTAOV3m 

jiiii'ti). Aov3m. m3<7)^^^ ^y^y'^i-^-hiz 
m^^^x^'^/\^y'^m^'^xyT^i-jw<jiy2 6^irLx 

^^y^<l li^t37^^ybN2 ;^';^Sr«*&f <IOf*x 
^f-y^'^ai 0^. AOV2 7WSVl.7"$:PB^&^'< 

^ yifx ^ij^ifm<Aov3i (^^^fi-y'^m^x:^' 

Xim'Wmz^^X:^^^^t^:it^:m±^^o ^^ri^^-^^x 
V^yymUlOXn. ^^W^'l l!^tC:1^^yhN2 

xsr«*&'r>s><ihtcj:o. ru-txmm^i^z^^^tifz 
m^m^'^n^^^^xir^^y^^i i\H<^)mMiznm^'^ 

[002 1 ] x-f^yrSPStcfcH^r. :r,y^y^mw 
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ffiLTXrvrs P 1 OiC^-^-CJiligi^mRT 1 ^#5T 
[0022] JjLb<7)fl|^tcJ:ii{f. x>y^>'^^g i o 

«ffii4{csMi2s«ffi2:epaD-rsci:{^j;0^^u 
mzmm-t^^t/j^x'th. 

[00 23] t^tx^yf-y^^'^ai 0!4. MFC20 — 
2 2RU2 8cr,mmmtsXot,ZtXAOVl 7-19, 
2 3 — 2 5ai>'AOV2 7, 3 1 S-|§(t, >'~?/U7"cO^Bfl 

-r s ^ ^ s y^^-f ^>-r J; 3 1 L^^c: fc J: •? . 

i:mhAHz^^yj-< 1 1 f*jc«*&-r.s. z t-^x^ h « 
[00 24] tti, x>yf->';?'^aiT-«s 7^"y^N2 

:^'x2:f-^yA- 1 1 mzim LXM^3\^-ri> Ztt^zX 

*) . m%(r>xDS{i'^mM.mmzmmmmm-ti> z.bi 
i5fiihL#. im^(r>mmizi?>m<o9t^t:Wj±T»t. 

*KLT, x-y^y:?'-^ai 0«4, x^y^y^'x^tfe 

[0 0 2 5] ^ii±i^commmizti\,^xi±. ^^yj<.i 

lizmi^-tt^'^-'J:^'Xt LTT^-yhNj ^-X^ffll^^-S, 
■r, Ar^co^iStt;<rx^H5>fxT^fflvM>J:otcL 

[0026] t.fz±.mcr>mmm^zti\.>'X\i. ^^y^^ i 

•io' ^- >^';^'X i: L T * 'y h N 2 ^ ffl V. !> 
iiof^z Lfzi%^{zr>\,\xm^fzi}K ^mmzfi>,zWi^ 
-f, *'ybN2 :ffX(r)Vi,i>^izr\:i-^X:ffxit\!^Xtz 

m&cryru-^xijxtLx^^yjn imzim-fhi. 

ol.zLXh&\^. 

[0027] ^ ^{C±a!«0«««fi«|{CfeV^T{i, ^-vyM' 

1 ll*I(Ctt*&-r'l.7°n-feX^'Xt LTC I2 ^'X, CF 
4;^'xst/'BC I3 J: ^ (wL/t=S-a-tc-ov-> 

XT&^fzi)K ^^m±zfi{zmh-f. ^<nm^<r>yx3-^ 
x^'X-i:m^^hi.dizLXi^A^^. 

[0 0 2 8] ^ih^z±Mc^mmm^zii\^x\i. ru^x 

im^hX 0 {zLtz^{z-)\^XW<.fziiK 



ix<,zmh^. r^•feX;^rxi::^>y^N2 :^xt:^ix^ix 

mzt'kmzwm^m^^x^^yf^ 1 1 mzm^^^t x a 
[002 9] ^h\.z±.m(r)mmm^ziiux\t. ^^yf< 

1 liO±g|5*^4rn-bX;»if;?.St/';J^-y ^'xSr^^^ 
-fhXoi^z l.tzi^-^fiZ-:>\^xm^rztiK ^^WmztiiiZ 

m^ir. f-^>-A'i icoQiMco^mzmicom^um'^: 

^zLXi^^^^. ::n(2J:0, x>yf-y^^^gi o{4, $ 

[0030] $ A>(C±Mi?)IIM^JtcfcV^-Cf4, 7°a-feX 
(MFC) 2 0~2 2S,0f2 85rfflV^|,J:3t3L?tJ^^ 

[003 1 ] ^ ^[z±M<r>mmm><zi5^\x\i. -^m^(r> 

j:.V^yy^m.l O^-f-Vy^s'i 1 rtt-'^xyNSr ItSc-o' 

o^OiH-r § f^cm5^c75x 'y -f >- r^gco^^tc-o V ^ra!^ 
mmx'^ hJ^v^^(r>x.v^yymmzmm lt 

[00 3 2] $^>c±a<05IStWc*JV^TJ±, ro-tx 

;^'X5r^^>-A- 1 1 t^i^m%-th J: ^ (cL/^c*^-^{::ov^ 
■rai'<;t!6i. ^WmzMzmh-f. ^-Vws-i icobu 
^«i:i:^>^>*^*-{c|gJt^>itfco-Ho-y^' • Tyu 

[0033]$ t:>\,z±M<r>mmm<<zis\-^x\t. nm 1 4 

tc iftifi^^mffi ^ enan L T r 7 x-7 ^ 5te $ -y: X -y ^ y 

^'''gai 0^ffll.''f^iS'^tC'5V^TKli^7^C*\ *^0B4c 

-7-f^'pjgr^Xvx>yf-y^'^a^, ^D^y^S-ffl 
v^T7°7X'?^^^$-ti-§'^U 3 yaET^Xvx-yf-^- 
[0 0 34] $^>{C±a<^»«CTlCtJV'.T<i. 

X'y^ Vj/'^a 1 0 (caffl-tl. J: -5 LTtJi^fcoi^-c 

VD(che«ical vapor deposition) ilS{w)SfflLT^t>if 
[0035] 

tcffijIISix^t'^X/'NtfO^ffit'ft^ajSS-ti:^ Zt\<zX^ 

m$.^3:.f^mm^mtrh^w-i^mm.',zis\^x. it 

^KJ^m<^^^y->-<mzm.^Ltzm'^:tjX^-m-tt fz 
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mi ] :^^m(o-mmm(^z^ij:.yi^y^^mmcomjs. 
m2] ^%mco-mmmi^zxiJiyi-yymw:<^mm 
[03 ] :^wm-mmmi^zxh:j^y^yymmizmf 



[04] ^m(7):r.y^yy^n<^m&^^^^1imTh 
1. 10 ^uv^y^mw. 2. 11 ^'\*y>'s\ 

3. 14 4. 15 RFmilg. 5. IS"- 

■■•^xyN. 12 yu^x^^y.m^m. 13 

i^'^'XffiJ^gP. 16 17-19. 2 3 

— 2 5. 2 7. 3 1 X.r—'^^U—>'By^^}Vy 

(AOV) . 20 — 2 2. 28 v;^y'n-r7yhn 

(MFC) . 26 7T-f ^;l^A7^7\ 29 

b-3^$fjtBiS/XT-A. 3 0 b-hr^yrs^XT-i^. 

3 2 ayfy-^. 3 3 m%^^fi^y^. 



mi ] 



28 



MFC 



CL2*'x CP4;Vx BCLs^x 

17 ^18 ®r-l9 j 




[[12] 



I 



jtaaijg | ^SP2 

yo-|gxjyx»A [ ^SP3 



T 



1 



I 



I 



-SP6 
-SP8 



( nr > N^spio 



m2 x.y^>^^1A<7>^^mi: 



(6) 



»MT9~2 32290 



AOV17; 



AOV23i 



AOVlSi 



AOV24; 



AOV19 



AOV25g 



AOV27 



A0V31 



/</\^^2& C 



[H3] 



0:OPEN C:CLOSE 



[114] 
I 



T3,T4,T5, 



I I 



-LT 



RF 



5-1 • 



'^2 



04 ^<nx.yf-:/ymwr>fm 



L 



